What You should know
about the Silicon

Friendly Aduice

* Learning about how things work will
save time, increase efficiency, and
earn Glory and Praise

* Your SciCo is NOT an expert, so don't
let them waste too much time
theorizing, page a real expert
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Introduction

CDF Il Silicon

J. Incandals

28-Jan-03

« LOO (1 layer)
— R=1.35-1.65cm
— 13824 channels
« SVX (5 layers)
— R=2.5-10.6 cm
— 405504 channels
« ISL (2 layers)
— R =20-28 cm
— 303104 channels

Total: 722432 chnls

» Share same DAQ
architecture
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Introduction

The silicon detector can be permanently damaged by:
A. Powering (STDBY or ON) without adequate cooling
B. Large charge deposits (from unstable beam) while ON
C. Incorrectly powering

We minimize chances of incurring such damage by:
A. Employing PLCs to monitor status of silicon cooling

B. Employing various loss monitors to determine beam
stability

C. Employing "clever” monitoring/control software

And as a final mitigating factor:
We rely on YOU to help quickly spot potential dangers.
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Monitoring

There is information available from a variety of places:

A. Silicon Cooling... overall status from
- "Process Systems Alarms" summary

- Sono-Alarms ~ from 1FIX
\ JRRO4B
\
sono-alarms
Yideo Solenoid
displays display
(south racks)
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Monitoring

B. Beam losses from ACNET
- Losses (LOSTP, LOSTPB, etc...)

- SVXRAD plots
X
Global A.CNET 1FIX COT
display :
Alarms . displays currents
windows
HV summary ACNET
Control SI PS GUI
‘-I-I-I-I-L windows
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Monitoring

C. Power status

Silicon Power Supply Control GUT

HV Summary and Global Alarms

¥

\

ACNET

Global di iFIX COT
isplay ,
Alarms . displays currents
windows
HV summary ACNET
‘ I I I i I control S1PS GUI
windows IMon

28-Jan-03

Silicon Ops cdf-si-ops@fnal.gov




Monitoring

d EIES
(quiet)

» Cooling in good shape

Obey TevMon, ACNET Losses, SI_TESTl and SI_TEST?2
plots (put in e-log)

> Beam is stable

IF 00N .and. SR .and. JiSl on Global Alarms Sum'ry

» Powered wedges OK
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THOU SHALT NOT OPERATE SILICON

WITH BEAM UNLESS

The electron lens is on
— Monitor w/ ACNET variable T:L1COLI
There 1s “normal” DC beam 1in the machine
— Monitor w/ ACNET variables , C:BOPBSM and C:BOABSM gated on abort gaps
— No sudden unexplained longitudinal growth of beam (T:SBDMS)
— No sudden unexplained change in luminosity (AC:BOILUM > 10%)
The Tevatron Radio Frequency (RF) system is stable
—  Monitor w/ ACNET variables , T:RFSUM and T:RFSUMA
The Tevatron losses are minimal and stable

— LOSTP, LOSTPB < 20 kHz, ALOSTP, ALOSTPB < 2.5 kHz/hour, No spikes > 25
kHz

The Beams Division is not doing any “harmful” parasitic studies
— When in doubt, page Silicon
Silicon stays in STANDBY between stores unless Beam warrants “OFF”

— Avoid excessive power cycling & associated thermal stresses
— Hints that STANDBY safer than ON, but that STANDBY may not be totally safe

No silicon use in DAQ/trigger tests without permission from silicon pager.
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TevMon Beam Conditions Monitor

— (F CDF Tewvatron Monitor

31-Oct-02 11:58:53 TevMon

- O X

mmp&Efnal.gov

RMS {C:LOSTPE)

T:L1COLI

C:BOILUM

S5V DANGER |

* Monitors ACNET variables for silicon safety
* One cell for each criterion in ACNET checks

— plus one cell for overall decision on SVX Danger!

e [f SVX Danger cell turns Red, follow ACNET incident

rules (call MCR, page silicon)

e Before turning on silicon after scraping, check TevMon
and then get expert’s permission to turn on.

 TevMon 1s an essential process

— check the time stamp to make sure that it is updating
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Cooling Problems ("OU-00" or "EEE")

(LOUD)

Page 218.8227 (main pgr)
Page 218.8626 (interlock pgr)

Check GUI message window...
Next update: 1

IF persistent (1 or 2 ok)
Reset Trips “ALERT” .onr. “ILLEGAL“
" messages (check time stamp):
blah blah blah _
panoa Hit the Silicon Rack Power
blah e | Crash Button

\ sono-alarms

Ny
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Radiation Problems ("EEEEEEEE")
For SVXRAD plots, follow RADMon run rules

IF any of the silicon specific ACNET variables are out
of range (see monitoring ACE instructions) or
otherwise indicate unstable beam conditions

Ask SciCo to notify MCR crew chief and find out why
Meanwhile page silicon: 218.8227

If you fear for safety of silicon: use HV Summary
button to bring fo STDBY
(will take a few minutes) /

ACHET(firrx || cot

/
V SI PS
il VA AcxeT 1 PS
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Si Power Problems/Trips ("Tweet™)
IF - .or.- .or.- on Global Alarms Sum'ry

Sometimes will clear themselves... otherwise:

Go to HALT State, Page 218.8227

Expert will either take care of it themselves, or, they may
coach the Monitoring Ace through recovery

IF SI PS GUI stops Updating:

Occasionally (1-2/shift) check that "Update” is counting down
Be patient, gets "stuck” on "1" for 5-10s sometimes

If recently changed voltage state (e.g. furned to STBY or
ON), wait ~5 minutes and check again

If really "stuck”, follow directions to restart
(they're taped above the GUI screen)
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Quick SI-PS-GUI Tutorial

Labels: DBbWw-LI (e.g. SB2W3-L3 = SVX brl-2 wdg-3 lyr-3)
D: S=SVX, I=ISL, L=L00  B: barrel number (0-5)
W: wedge number (0-11) L: layer number (0-4)

Check this is ext update: 1

Reset Trips
Message window
— blah blah blah
reports problems | | biah blah Only use GUI
(e.g. trips) and E}aﬁ blah blah when coached
1 a Full status Exit
global actions by expert!

(e.g. power ON of o
all silicon) (Bt ‘-m” (Use iFix for

Wedge by wedge status: Also, can select particular
=STBY green= ON Wedge by clicking on appropriate
red = OFF s/b ON black = OFF s/b OFF “pie piece”’; blue = selected
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Quick IMon Tutorial

 Tracks currents for
experts by color: e BO B1 B2 B3 B4 B5

ey 0123456789 10MMHACMES 7 8 9 1011MPACHAHS 7 8 9 101 THEACHArHE 7 8 9 10 MUHACHAHS 7 8 9 101 IMUHEAGCHArES 7 8 9 10110utputChannel

= Normal o | e e e e e e e e

Pl || e e

= L Ly e

Warnin <N RNRNARARNANRNRRANANANANANEN RURGANNANAAN NNGEANNANEED DGRNEEED D ENM
g * INNNNAEN DR AERGRRERRRRRANENEN ANNGRRRRGEGRRREGERERRRRANRAANAND A0 I

— PINK = Alert o HNRNNRENRNNR NN AR RN RRA AR ARNANRANRANR AANRAARAEED
ovoo * NNNRNNEERRENERRRNNRR RN AR RN AN RNANERNAN ANERNAAERE

— RED =Tri el W e e e e e

p ol | HRRNERN ENRRARREAEEN

— BLACK = Not + INRRNNRRNNND RNNRRNNRRNNDRRNNERNNERNNNNINEE ARURNURURNNDNNNENNND RONERNNR

o INRRNNNRNNNE RRNRRNNRRRN AR N RNNE RN AN RNARANARRNANERANERNE

Powered ons  + NNRRNNRRARANNERRRENEENA NERNNRNNNNRNNNEED HRRNNANNNNRNANEED

S | BN NN B i i i

e We need your help s INRRNNNRENER RRNRRNNRRNNR AN NENANERNANRNANREN NERRARREAEEE

« INRRNNRRNNNE RN ARNN RN RN RN AR RNRRRARR NARRRANEEN

monioring these T I Tl T o T e Tl e g
currents, which may  cov QoS NARRRNARANNN ANNNNNANNNNN NNNANANNNNN ANNNNNNANN ANRNRNRRRAE

signal imminent 5V Y, Y, 5V 5V Y,
danger to the silicon.

Instructions for restarting iMon are above the silicon terminal
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Ace's TMon Responsibilities

* Aces should respond to any IMon cells that have
turned pink during data taking only.

— When data taking begins, Ace needs to unmark all
IMon cells.

— If cell 1s pink during data taking, ACE should:
* Note the ladder and current which has latched.
e Unmark cell.

— If it turns , document in e-log, nothing more.

— If it remains pink, page silicon, use IMon to plot current history,
click “Print”, and paste plot in e-log.

« Talk to CO, see i1f latched cell was correlated with data errors
in SVXMon Cell Id Status plots.

— If so, perform HRR if not performed automatically already.
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Quick SVXMon Tutorial

SVXMon used for automatic | a9 SVX s Siatus Tia
checking of silicon data quality : — —

) §
and to intervene w/ run control L;
in certain cases.
— SVXMon generates auto-HRR ————
in case of Cell Id errors (plot = S —————
. ; I i : i
from SVXMon slides) d B
« Max. rate every 2.5 mins. S
. . : : oy ——— °
— Monitor history of automatic L2 | ¢ e ————
HRR with SvxErrorLogger ————
— In case of constant HRR from L1 ' — .
SVXMon, page silicon - .
. o Lo | :
_ For unblased Slllcon pop_up [ Bulkhead, Phl Side 1 [ Bulkhead, Z Side |
CIToOY WlndOWS ‘ Poliney. Ohacke Disablad H Updated 12:52:52 H Run 149678 I

* Follow instructions

« Page Silicon
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Silicon from the DAQ Perspective

e Silicon is different

28-Jan-03

17 crates, but ONE SRC
which talks to TSI
« All BUSY, DONE, and

ERROR timeouts come from it
though problem may be
elsewhere

Due to SVT, Sireads out to

VRBs after L1A (not L2A)

* VRBs are crucial

e LIDONE signal to TS
indicating data transferred to
VRB

CPUs play role only in
initialization and monitoring

" ~'a

bOsvXx** crates shared with
EVB

— Control Path — Data Path — Power Path

Bl\ TSI, Clock

A

*—— - =

W

F
I F I
o

DOIMS j

Card

Junct’n |

Second/Third Floor

First Floor

6 Crates x 6 VRBs SVX

3 Crates 16 ISL 6 LOO VRBs

One SRC

- - Splitter Rack

Collision Hall

4 Crates x 9 FIBs SVX

4 Crates x 5-6 FIBs ISL/L0O0

8 Crates 72 SVX PS

¥y

‘ PORTCRD)

CAEN PS | 8 crates30ISL + 12 LOO P!

Hybrids Chips 72 JC/PC SVX

NNWN
N

30 JC/PCISL
é 6 JC/PC LOO

Cooling, Support, Interlock

Silicon Ops cdf-si-ops@fnal.gov
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Silicon DAQ configuration

 Partitioning
— CrateSet: All Vrb crates included, dropping Fib crates is OK.

— Choose an SvxSet (e.g. SVX_NO_PEDS) (Sirun dependent
parameters)
— TS settings to play nice with the SRC
« IgnoreBusy = false else the TS ignores the VRBs.
e UseSrc = true else the TS ignores L1 DONE

e Initialization

— Fib crates also initialize ladders, which sometimes do not “readback’ the
init parameters correctly
bOfib02:Error Initializing HDI Slot 18 Chan 6: SB2w7

Re-issue COLDSTART for that Fib crate only, look for Trips. Do not
power cycle the crate, it will not help. If persistent, page Si pager, who
will either mask off or remove the ladder

— Only when a crate does not respond to RC signals does it justify
rebooting it.

28-Jan-03 Silicon Ops cdf-si-ops@fnal.gov
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Silicon DAQ Runtime Errors

 Run Time Errors: Halt-Recover-Run is first line of defense. If
anything persists, page Si pager

— HALT ==) all Si crates query all boards and find potential problems
Silicon Timeout:BUSY- Slots: 10:fa00 12:fa20

— Done TO: Data did not get sent to the Vrb. Very rare, usually means a
VRB is bad.

— L1 Done TO: TS has lost count of how many free buffers in Si Chips.
Modulo fixed TS firmware, exceedingly rare

— Error: Currently not pulled by SRC, but may be soon to prevent Silicon
damage from high current/high occupancy states

— Busy TO: Means VRB has no more space for events. Exceedingly
common , as EVB stops when any data corruption is detected anywhere
(normally NOT 1n a Silicon crate) and the Silicon VRBs fill up first. Find
data corruption and page responsible group

— Done TO from TRIGGER_SCALERS_00 Rate too high:LIA
rate too high to safely operate silicon. Usually trigger table is corrupt or
there’s a hot trigger. Page Trigger, look at TrigMon
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Web Documentation

www-cdfonline/mcs/mondoc.html

CDF Hardware

Monitoring Documentation

CDF iFix Siow Controls (MCS) |ACNET -Beam Litilities + Safety | DAQ, Misc

Tutorial
Shot Setup -RadMon
Aces' ACNET plots

Tutorial - Homepage  |Web-Server Pics

Instructions to Shift

Recovery Procedure

Access Security

Monitoring Ace Page

DAQ Ace info
Operations page

Legend : READY | Preliminary |, Mot yet availzble

In case of problems with systems that do not yet have recovery procedure available, Please click here for Expert call-in phone lists .

COT HV MUONS - HV CES-CCR-CPR  |CEM,C/WHA,GAM| Trigger Inhibit

Instructions to Shift |Instructions to Shift

Trip Recovery

Intruction to Shift

TOF
Shift Instructions

SVX,ISL,L0O CSX,CSP

Instructions to Shift
Cooling/PS
Recovery
Procedures
Radiation Mon

MNP, RPS

Silicon

CLC

Instructions to Shift

PC BACKUP Tempiate

Procedure Mot Available Tutonal
What items Instructions to Shift
Other Info Recovery Procedure

Tutorial
Instructions to Shift
Recovery Procedure

PEM-PHA-PSH

Mot Available

PTM piug temp

Instruction, Recover

XXX
Mot Available

Design Notes

icicie DB

Mot Available

PSM power sup

See the Alarm Help
Section on the

Yolthan page for
PEM trips

XXX

28-Jan-03
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www-cdf.fnal.gov/internal/silicon/scc.html

Silicon Commissioning and Operations

CDF RUN I COMMISSIONING

commissioning and operation of the silicon system in run 2 are organized as part of the operations group headed by Mike Lindgren.

The current SPLs {subproject leaders) for silicon are Gino Bolla, and Chris Hill.
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Organizational authority for the silicon projects passed from the construction projects to operations when the Run? silicon detector was installed inside the COT. The

I_’_|Internet
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www-cdfonline.fnal.gov/~svxii/runii/ace_mon.html

CDF Monitoring Ace Silicon Instructions
As a monitoring ace, your silicon responsihities are to:

1. MONITOR BEAM conditions using Te¥Mon and ACNET as follows:
O Check SVX DANGER status in TeVion:
O If SVX DANGER is page silicon (218-8227)
O If SVX DANGER is RED hring HV to standby and page silicon (218-8227)
O At least once per hour, make the following ACNET plots azd place them in the e-log:
O Shift Losses (C:LOSTP, C:LOSTPB, C:BOPLOS, C:B0ALOS)
O SI-Testl (T:L1COLI, T:RFSUM, C:BOPBSM, C:BORAT4)
O SI-Test2 (T:5BDMS, T:RFSUMA, C:BOABSM, C:BOILUM)
O At least once per hour, check that the following criteria are satisfied:
O The electron lens is ON (L1COLI = 0).
O Losses are acceptable (LOSTP, LOSTPB « 20.0 kHz).
O Losses are not growing rapidly (delta LOSTP, delta LOSTPB < 2.5 kHz/hour).
O Losses are stable (NO spikes » 25 kHz).
O There is no sudden increase/decrease in luminosity (delta BOILUM « 10%).
O RF is stable (delta RFSUM, delta RFSUMA < 0.25/min).
If ANY of these criteria are ever momeniurily not satisfied, page silicon (218-8227).
2. CONTACT SILICON expert when anti-protons are heing loaded.
© Page 218-8227 (main silicon pager).
O Alert silicon expert that store is in.
2 Report 5VX DANGER status in TeVMon to silicon expert:
O If SVX DANGER is GREEN silicon HV can be ramped up at silicon expert's discretion.
O If SVX DANGER is RED or silicon can not be included. Have SciCo call MCR to address problem.
O If silicon expert decides beam conditions are ok, they will instruct you to ramp up HV.
3. REACT to loud noises and/or non-green color from IFix.
O Be familiar with and follow the following specific recovery procedures:
Power supply alarm/trip
Cooling problems/interlock trip
Loss of HY monitoring

Loss of alarm monitoring
"Alarm: Heartheat™

ljooooo
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www-cdfonline/~svxii/runii/svx_recover.htm

CDF RUN Il COMMISSIONING

Recovery Procedures for Silicon Cooling/Power

Nate: in what fallows, "Alarm Lisi" refers to the iFix page that pops up when the "D" button on the Global Alarms page is clicked. Clicking the box that says "SVX," "ISL," ar
"LOO" paps up samething called an iFix Alarm Summary Objeci, which is a lot like an alarm list, eccept that it sucks.

1. POWER SUFPLY TRIP
Sympiom: & box goes red and tweets, I ADDITION, the bars and status box on the HV sumtary page go red.

What should you do? Check the Aarm List. From there you will be able to read what ladder has tipped (B1UW2 L3, for a random example). Page 218 8227 armed with this information and
the expert will help you recover. Nota: if, after recovery, the iFix alarms haven't cleared, try clicking " Feset Tripe in CAEN" an the PS GUL

2. COOLING PROBLEMS/INTERLOCK TRIP
Sympeom: These are signalled by either of the following

1. The "SILICOMN Cooling” box on the Fix "Process Systems ATLARMS" page goes red and LOTD sirens blare (can only be silenced by the cryo techs)
2. The siicon seno-alarms {located on the patch panel in rack 2ER04E) emit a loud, sustamed, annoying beep (can be silenced by fipping the switch beneath them)

What showld you de? The VERY FIRST THING YOTU SHCOULD DO 15 check the siicon PS GUL Ifitis stuck (Le. not counting down, see below), or if it is spewing out LOTS of messages
like "ATERT" or "TLLEGAT" then hit the Silicon Rack Power Crash Button located undemeath the sonc-alarms.

In any event, page 218.8227 and the on-call cooling/interlock expert at 218.8626. They will help you recover. At the end of it all, make sure the sono-alarm switches are retrned to "NOT
SILEMCED" and the cryo techs have unsilenced the Process Systems alarms.

MNate: A non-severe conling problem can be signalled by a red (or yellow) tweety 1Fix alarm that is not accompanied by a sono-alarm or @ Process Systems alarm. These are rare
enough thal we wauld like you to page the on-call coolingfinterlock expers ai 2155626 so we can undersiand the problawm.

3. LOSS OF HV MONITORIING

Sympiom: ALL THREEE siicon boxes (SVIUISL/LOO) go red and tweet at the same time. The Alarm List shows "GULAF commmunication: MOT OE." After some amount of time {could be
seconds, could be minutes), the three silicon heartbeat boxes on the HV summary page go purple.

Whai showld you do? Check the sflicon PS GUI and see if it 15 updating (lool in the upper left corner of the window where it says "nest update." It should count down from 7, stop for a few
seconds at 1, then start counting down again). If'it seems to be stuck,

. Wait a little longer, lilte 20 seconds. If yvou have just recently turned a bunch of power supplies on or off, wait even longer, like 5 minutes.

Ifit's still stuck, restart the GUL by following these nstructions (also posted on the GULPC -- and they ought to be identicall)

. Ithe GUI does not restart gracefilly, page the GUI expert at 2660555,

. Ifthe GUI restarted CE, the alarms should disappear. If they remain, or if the GUI never seemed to be stuck m the first place, page the on-call cocling/interlock expert at 218.3626. Sihe
will either take care of it or tell you how to takee care of it.

B

4. LOSS OF ALARM MONITORING
1ent: Done {0,291 secs) |—4m,:|g
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Useful DAQ Hints for ACEs

www-cdf.fnal.gov/internal/silicon/silicon_commission/daq/sidaq_sop.html

CDF RUN II Silicon

Silicon DACQ) Standard Operating Procedures

Introduction

Hereis the list of Standard Operating Procedures for running and maintaining
the Silicon DAC). They are geared toward Aces and Non—Expert Silicon people.
In all cases you should make a note in the elog with run number and a snippet of
the problem.

Unresponsive Fib (b0fibXX) or ¥rb (blsvxXX) crate
Failed Warm/Cold Start from Fib

Failed Warm/Cold Start from Vrb

"No response from the Fib" when powering up Silicon wedges
BUSY Timeout from b0svx(2

DONE Timeout from b0svx02

High Rate of RF errors

How to Decode a Fib Id

How to Mask Init Readback on an HDI

How to Chop a Chip Chain

How to Download Sequences

Power Outage

28-Jan-03 Silicon Ops cdf-si-ops@fnal.gov
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Who to Call?
CDF RUN Il COMMISSIONING

Silicon Pager Numbers

System Pager Numher
Ilain Silicon 218-8227
sicon (e Bolla) ||218-9520
Siicon (Chris Hilly  [|218-3540
CoohngTnterlocks  ||218-8626
Ead-Co 266-2713
DA (Lester Miller)||218-9611
DA (Steve Iahn) |[722-7453
LO0 (Dawve Stuart) |[722-7365
P35 GUI 266-0555
Power Supples 314-0128
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Conclusion

Your main responsibi

ity to silicon is to

help keep it safe.

When in doubt, page 218.8227 ...
if no response, turn it to STANDBY
(or OFF if there's a cooling problem).
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